Background A variety of reforms to traditional approaches to provider payment and benefit design are being implemented in the United States. There is increasing interest in applying these financial incentives to orthopaedics, although it is unclear whether and to what extent they have been implemented and whether they increase quality or reduce costs. Questions/purposes We reviewed and discussed physicianand patient-oriented financial incentives being implemented in orthopaedics, key challenges, and prerequisites to payment reform and value-driven payment policy in orthopaedics. Methods We searched the MEDLINE database using as search terms various provider payment and consumer incentive models. We retrieved a total of 169 articles; none of these studies met the inclusion criteria. For incentive models known to the authors to be in use in orthopaedics but for which no peer-reviewed literature was found, we searched Google for further information.
Introduction
Michael Porter, the prominent Harvard Business School professor, has argued ''the central focus [of reform] must be on increasing 'value' for patients-the health outcomes achieved per dollar spent'' [52] . Porter has looked to employers, who are the major purchasers of healthcare, as important drivers of healthcare reform. However, a fundamental challenge for both public and private sector purchasers of health care has been how to assess whether the vastly expensive healthcare services they contract for are providing corresponding benefits for workers, their companies, and those supported by publicly financed programs. In an era of persistently high medical cost inflation and the unrelenting promotion of new therapies and technologies of uncertain benefit, purchasers are searching for an economic model that will drive attention to and guide improvement in five key domains of orthopaedic care: (1) cost and resource use; (2) appropriateness of diagnostic and therapeutic interventions (including device selection); (3) patient safety; (4) improved health outcomes, especially functional improvement; and (5) quality of care.
Purchasers of healthcare, including private employers, public agencies, and health insurance plans, broadly see two major ways to drive provider attention to these objectives: financial incentives to clinicians (payment reforms) and financial incentives to patients (benefit design). These tools are being deployed in an experimental mode to find out what mix of provider-and consumer-facing incentives best achieve improvements in the five areas listed. Purchasers recognize, while complementary nonfinancial incentives, such as recognition programs, board certification, and patient-shared decision making, can play an important role, appropriately applied financial incentives provide the greatest opportunity for healthcare improvements.
The purposes of our review are to review and discuss (1) physician-and (2) patient-oriented financial incentive models being implemented to improve value in orthopaedics; (3) key challenges to payment reform in orthopaedics; and (4) prerequisites to implementing value-based healthcare practices in orthopaedics.
Search Strategy and Criteria
Based on knowledge of current healthcare reform plans, we developed a search strategy to investigate how these programs are being implemented in the field of orthopaedics. Physician-oriented incentive models include pay for reporting, pay for performance, episode of care/bundled payment, and pay for patient safety. We queried the MEDLINE database using the PubMed interface. We used a combination of these four physician financial incentive models and the words orthopaedic and orthopedic. For example, we queried pay for reporting using ''pay for reporting orthopaedic'' and ''pay for reporting orthopedic'' as a search strategy. We reviewed the retrieved studies looking for US-based articles that reported on experiences or process results based on the implementation of each financial incentive program within a hospital or large group practice setting specific to orthopaedics. We excluded (1) non-US-based studies and (2) studies not describing a hospital or large practice group's implementation of each financial incentive program within orthopaedics. Using our search methodology for physician models, we retrieved 150 articles. While several of these studies reviewed and/or investigated the applicability of various performance, quality, and incentive measures within orthopaedics, none strictly met our inclusion criteria (we further describe relevant studies not meeting criteria below). We also conducted a similar search using patient-centered incentive models. We used in combination with the word orthopaedic or orthopedic the following patient-oriented reform model terms: tiered network, value-based benefit design, reference-based pricing, and value-based purchasing. Using this methodology, we retrieved 19 studies, none of which were relevant to patient-oriented benefit design in orthopaedics. As part of our overall search, we reviewed 169 MEDLINE studies. For incentive programs and plans not reported in the primary literature but which the authors knew to be under implementation, we conducted a search on the Google engine (http://www.google.com) to further retrieve information on that particular group or organization.
To further ensure all appropriate financial incentive models and their implementation plans had been identified, two of the authors (DL, KJB) held personal communications with experts in healthcare/payment reform. These experts were asked whether they were aware of additional or upcoming financial incentive programs with applicability to the field of orthopaedics.
Financial Incentives to Clinicians
We will review different physician payment models and their implementation in orthopaedics. Public sector agencies, such as Medicare, Medicaid, and state employee programs, are moving more aggressively to implement new clinician payment models. The Massachusetts Special Commission on healthcare costs noted ''the importance of moving away from FFS [fee-for-service] as the predominant form of payment'' [21] , and the federal Patient Protection and Affordable Care Act proposes a wide range of payment changes to hospitals and physicians that reflect value and efficiency, rather than volume [59] . These public policy imperatives are being translated into several approaches of altering physician payment to reflect improvements in quality. Most of these strategies are modest and incremental; they assume continued fee-for-service base payments and layer on financial incentives for additional quality data collection, reporting, and performance.
Pay for Reporting
A search of the literature using our a priori algorithm retrieved 10 articles. None of these studies reported on the implementation of pay-for-reporting programs in orthopaedics. However, one study investigating the applicability of quality indicators used in pay for reporting concluded there were limitations in current quality metrics [56] . Another study proposed possible quality metrics applicable in a pay-for-reporting system [57] . Despite the lack of evidence, pay for reporting is already being implemented in orthopaedics. Since 2007, the Centers for Medicare & Medicaid Services (CMS) Physician Quality Reporting Initiative (PQRI) program has stipulated physicians participating in Medicare and Medicaid programs are eligible for a 1.5% bonus payment on Medicare/Medicaid claims if they report quality measures for services that have a designated quality measure (10 of the PQRI quality measures relate to orthopaedic practice). Results are not made public. Even the new Physician Compare Web site [50] only indicates whether physicians participate in reporting to the PQRI program, not the actual results they achieve. In 2010, the federal health reform statute renamed the program as the Physician Quality Reporting System (PQRS) and requires the CMS to reduce total payments to those physicians who fail to participate by 1.5% after 2015 and 2% after 2016. Eighteen of the 190 2011 PQRS individual reporting measures apply to orthopaedic surgeons [3] (Appendix 1). As a point of comparison to other specialties, 10 of the 2011 PQRS measures apply to radiology (five for interventional radiologists and five for diagnostic radiologists), three measures apply to anesthesia, and three apply to dermatology [17] .
From the purchaser perspective, pay-for-reporting programs served as a useful first step by which physicians and healthcare providers could provide quality data on which they can be graded for the care they provide. Such a framework is the foundation of future pay-for-value programs. Thus, for purchasers, successful pay-for-reporting programs create a data platform of widely accepted, standardized, quality measures that can later be made public and used for payment. However, purchasers have rarely seen pay-for-reporting programs transformed into meaningful pay-for-performance (P4P) programs. As a result, most payment systems, including Medicare, have shifted attention to payment programs that require public disclosure of provider performance and the incentives to actual improvements in quality.
Pay for Performance
In the past 5 years, P4P programs have been introduced as a way to incentivize providers toward improved quality and efficiency of care. Under traditional fee-for-service payment, provider reimbursements are quality blind, and therefore providers continue to be rewarded for clinical productivity regardless of quality or patient outcomes [9] .
The CMS has implemented several modest pilot programs in P4P, which are now to be fully implemented as value-based payment programs as part of health reform implementation [26] . In 2003, the Hospital Quality Incentive Demonstration (HQID) was the first major, nationwide P4P initiative. Core performance measures were determined in six clinical areas: acute myocardial infarction, coronary artery bypass graft (CABG), heart failure, pneumonia, and hip and knee arthroplasty [24] . Quality in these areas was assessed by process measures, with hospitals reporting on their compliance with the process measures included in the Surgical Care Improvement Project and the CMS then ranking the hospital based on its performance. Under the HQID, hospitals that fall in the top 10% receive a 2% bonus on their Medicare payment, hospitals in the next 10% receive a 1% bonus, and the rest of the top 50% receive recognition for quality on the CMS Hospital Compare.gov website but no monetary reward. Hospitals not meeting minimum performance thresholds can be penalized as much as 2% of their Medicare reimbursement.
Five-year results from the HQID announced by the CMS in December 2010 suggest P4P initiatives have the potential to improve the quality of care delivered [16] . The CMS reported an 18.3% improvement in the average composite quality score (an aggregate of all process and outcomes measures within each clinical area) over the project's first 5 years. With regard to hip and knee arthroplasty, the CMS reported a 5-year composite quality score improvement from 84.6% to 97.3%. This gain was consistent with improvements in the other processes and outcomes measured, including an improvement in scores from 87.5% to 97.9% for acute myocardial infarction and from 64.5% to 93.8% in heart failure management [53] . However, the CMS noted quality also increased substantially for similar hospitals not participating in the demonstration but which had reported quality information on Hospital Compare.
A search of the literature using ''pay for performance orthopaedic'' or ''pay for performance orthopedic'' as search terms retrieved 35 articles. There was no literature reporting on hospital or large-group-based implementation of a P4P program specific to orthopaedics; however, several of the retrieved studies investigated aspects of P4P relevant to its application within orthopaedics. One study [6] analyzed HQID data on hip and knee arthroplasties to determine which factors were associated with receipt of a performance bonus. The authors found top-performing hospitals were specialized in orthopaedic surgery and tended to be teaching hospitals with a high volume of hip and knee arthroplasty. Several studies used large data registries to investigate the applicability of certain quality measures as a marker for performance payment. One study [5] found the CMS-derived markers for quality were poor quality indicators and higher Medicare quality scores were not associated with lower rates of complication or mortality. Another study [8] evaluating the impact of a commercial payer P4P program related to total joint arthroplasty found the performance measures used were non-evidence-based measures related primarily to utilization of services, and also adherence to the payer-defined guidelines was not associated with improved clinical outcomes or reduced episode-of-care costs. A third study [36] looking at the Surgical Care Improvement Project (SCIP)-1 and Surgical Quality Improvement Program data found adherence to one of the process measures used in performance pay did not affect outcome. In addition, two studies described institutional experiences with applying incentive measures within orthopaedics although they did not report on the implementation of P4P specifically [49, 54] . Both studies emphasized the need to align stakeholder incentives.
Evidence demonstrating the effectiveness of P4P programs has largely been based on studies in primary care and internal medicine, with mixed results [19, 34, 51] . Observational evidence generally suggests a relationship between financial incentives and documented compliance with quality outcome measures [28] . A recent systematic review found, when P4P programs are designed to support uniform minimal standards, they tend to serve their purpose, but when designed to boost performance of providers, positive results are confirmed for only a small number of specific targets such as diabetic care processes [60] .
Episode-of-Care or Bundled Payments
While most P4P models provide an economic bonus on top of routine fee-for-service payment, several approaches of current interest reallocate the total payment across a larger provider team to create incentives for coordination and efficient resource use. Bundled payments, also referred to as episodeof-care payments, refers to a single payment to all providers (hospital and physicians) for all care related to a treatment or condition. Final payments are calculated by adjusting the bundle for actual outcomes and/or patient satisfaction [55] . In a healthcare environment where unnecessary tests and procedures may account for 20% of healthcare expenditures, many experts expect bundled payment to feature prominently in future reimbursement schemes [35] .
A search of the literature for ''episode of care orthopaedic/orthopedic'' and ''bundled payment orthopaedic/ orthopedic'' retrieved 98 articles. After a review of these articles, we found none of these studies report on the implementation of bundled-payment programs in orthopaedic practice in the United States. We are aware of several companies and models that calculate bundled payments. We present three of these approaches: Prometheus, ProvenCare, and Integrated Healthcare Association.
Under the Prometheus payment model an evidence-based case rate is created as a base payment. This base payment is then adjusted for patient-specific severity with an allowance for potentially avoidable complications [25] . In a hypothetical payment scheme presented on the Prometheus website, a routine TKA in a patient with comorbidities such as rheumatoid arthritis, obesity, and obstructive sleep apnea is evaluated at $24,500. This includes all the costs of the surgery, followup physical therapy and rehabilitation, and any other routine care needed. The model also calculates an avoidable complications allowance of $3500, resulting in a total care budget of $28,000 [37] . However, in the event of hospital readmission, the additional cost of $15,000 would cause the provider losses.
Although episode-of-care case rates have been implemented in limited demonstration projects, there is a dearth of evidence suggesting increased healthcare value for this approach. In a 2009 review looking at the likely impact of 12 policy options, RAND Health investigators estimated broad use of the Prometheus model for hospital-based services would reduce spending by only 0.1% between 2010 and 2019 [40] .
In 2007, based on the successes of bundled payment for CABG, the Geisinger Health System published results from initial implementation of its program to couple a strong quality performance program with guaranteed pricing, ProvenCare [12] . In several clinical areas, starting with CABG and THA, Geisinger physician leaders developed a program of required clinical practices strongly associated with favorable outcomes. Geisinger surgeons were expected to execute all of the required quality processes, and as their compliance rate approached 100%, Geisinger was able to offer payers a guarantee that any postprocedure complications or readmissions would be addressed at no additional cost. Since the introduction of ProvenCare for THA, Geisinger reports a 3.6% reduction in hospital length of stay, a 58% reduction in 30-day readmission, a 49% reduction in deep venous thrombosis (DVT) rate, and a 67% reduction in pulmonary embolism (PE) rate [11] .
Integrated Healthcare Association (California) is working under a $2.9 million federal grant to implement bundled payment for 10 high-cost procedures performed at California hospitals. Initial effort focuses on episode payment for THA and TKA in commercial Preferred Provider Organization patients between the ages of 18 and 65 years, and the program plans to include the cost of the initial hospitalization and any complications or readmissions that within a 90-day warranty period [44] .
Pay for Patient Safety
Patient safety has recently come to the fore as an important marker of quality care not, only because patients should not be harmed in their routine care, but also because healthcare resources are being poorly utilized to treat preventable conditions and healthcare provider errors. In 2008, the CMS introduced 10 categories of preventable hospitalacquired conditions subject to denial of reimbursement [14] . Categories pertaining to orthopaedic surgery include foreign object retained after surgery; falls and trauma leading to fractures and dislocation; surgical site infection after spine, neck, shoulder, and elbow surgery; and DVT/ PE after THA or TKA. In addition to these categories, in 2009, the CMS determined Medicare would also no longer reimburse for wrong surgeries, wrong site, or wrong patient procedures [15] .
Our review of the evidence did not reveal any primary literature reporting on the implementation of pay-for-safety programs within orthopaedics; however, there appears to be numerous regional and organizational initiatives designed to better facilitate safe patient care in surgery; examples include checklists, universal protocols, intraoperative timeouts and huddles, and streamlined communication and implementation of electronic records.
As best we can tell, these interventions have not yet led to measurable gains in patient safety, and outside of the major academic centers, the adoption of safety measures has progressed at a slow pace. To this end, the CMS has announced a major national patient safety initiative, the Partnership for Patients [13] . The new initiative will provide financial resources and support to participating institutions as an incentive toward adoption of practices that reduce the rates of hospital-acquired infections and preventable hospital readmissions. Healthcare analysts predict, as the initiative gets underway, Medicare/Medicaid payments will also be linked to public reporting of medical errors.
Financial Incentives to Patients
Several patient-focused financial incentive programs are likely to affect orthopaedic services. Healthcare payors and purchasers seek to recognize and reward efficient, highquality providers. While they encourage health plans to restructure networks and payments to support provider incentives that align with this interest, they are also exploring ways of directing patients covered by their programs to seek out high-performing physicians and hospitals, particularly for high-cost, high-variation services such as orthopaedics. Purchasers typically can exercise direct influence over patient decisions by providing them with information about performance and by establishing financial incentives that favor the selection of some providers over others.
Tiered Networks and Centers of Excellence
Health plans, at the prodding of purchasers, have identified narrow and tiered networks made up of physicians and surgeons who can be shown to achieve better-quality results and make more efficient use of resources. Purchasers and plans hope to identify high-performing hospitals and doctors and then use modest financial incentives to encourage patients to choose those providers over others. Narrow networks, which require covered patients to seek care from only the listed providers, have not proven to be popular among employers, who are fearful of overly limiting patient choice of provider. Tiered networks, in which visits to preferred providers will involve reduced patient cost sharing, are now being offered by several health plans. These programs are often criticized as economic credentialing, but a 2008 agreement among health plans, medical societies, and the New York Attorney General spelled out requirements for balancing quality and cost in developing such profiles [22] . Some health plans have required either participation in clinical registries or specific levels of quality performance for providers to remain listed in these preferred networks [1] .
Value-based Benefit Designs
Shortly after the decline of managed care models in the late 1990s, some argued one solution to escalating healthcare costs was greater consumer responsibility for paying a share of medical costs in the form of higher copayments. With higher cost sharing, it was believed patients would have more ''skin in the game'' and would therefore only use essential and appropriate care, thereby eliminating overuse and controlling costs [18, 32, 41, 58] . Although increased cost sharing has restrained consumption and cost increases, it has also decreased the use of essential care, including potentially life-saving and preventative care services [29, 48, 64] . Increases in cost sharing can have adverse effects on overall population health as result of the underutilization of essential services [29, 32, 38, 39] . Some now believe cost sharing will lead to higher costs in the future due to hospitalization and complications of patients with more advanced disease who neglect preventative health measures to save money [30] .
Many purchasers now favor value-based benefit designs (VBBD) over broad changes in patient cost sharing. To encourage the use of high-value services, employers and insurers lower cost sharing for only those services. Conversely, to discourage the use of undesirable services or those considered to provide little benefit, insurers increase cost sharing [4] . Specific to orthopaedics, a VBBD collaborative effort among Oregon purchasers, health plans, and hospitals has created a three-tier benefit design in which major orthopaedic procedures face a doubling of cost sharing by the patient while most primary care and routine chronic care services are covered at very low cost [45] . This approach followed on a previous program that required orthopaedic surgeons to submit detailed indications for treatment with any arthroplasty claim, including evidence of advanced joint disease as documented by radiography or other imaging studies, evidence of three failed nonoperative medical management treatment options, and documentation of pain level and functional disability that interferes with activities of daily living.
Reference Pricing for Orthopaedic Services
Another use of benefit design to encourage quality-and cost-conscious patient decisions involves the setting of a reference price above which services will not be eligible for full benefit coverage. In January 2011, the California Public Employees' Retirement System (CalPERS) and Anthem Blue Cross introduced a new benefit design for THAs and TKAs. CalPERS Anthem members are provided with a selected list of 44 California facilities that have historically charged less than $30,000 for a total joint arthroplasty, on average. If the patient chooses to receive care at a hospital not on the preferred list, the patient may be exposed to all hospital charges above the $30,000 reference price. By encouraging employees to seek care from providers with moderate total costs, this one coverage change is expected to produce $17.9 million in savings to the State of California in 2011 [10] .
Value-based Purchasing of Orthopaedic Devices
Devices and medical technology represent some of the major drivers of healthcare costs. In particular, the utilization and cost of orthopaedic devices exhibit remarkable variability; such variability undermines the principles of cost-effective and high-value care [47] . The Integrated Healthcare Association began to develop a statewide implant registry in 2007 but was unable to get adequate participation by hospitals, largely due to the lack of interest by affiliated surgeons in more disciplined supply management strategies [43] . Instead, there is growing interest in using benefit design to encourage patients and doctors to select the most appropriate affordable implant when possible. The purchasing and benefit design strategy is expected to mirror the introduction of formularies to encourage patient selection of generic over branded medications since the mid 1990s [63] .
Challenges to Effective Provider Payment Reform
Purchasers and payers are experimenting widely and often targeting orthopaedic surgery with these incentive programs. Pay-for-reporting, P4P, bundled-payment, network design, and shared-savings models are proliferating and show promise but have yet to consistently demonstrate an ability to bend the cost curve or drive substantial quality gains [23, 61] . Perhaps the proportion of compensation at risk has been too small. Perhaps the quality measures have been too traditional and failed to challenge surgeons and hospitals to make meaningful changes. Perhaps the fragmentation that limits clinical reengineering is too great to be overcome by such modest attempts at organizational alignment.
In addition, the current architecture of contracting and payment works against new incentive approaches. Large national insurance carriers find it difficult to run experiments affecting small numbers of surgeons or hospitals. They operate large-scale financial infrastructures and are bound by established provider contracts. Payment rates with hospitals and surgical practices are dictated by market forces-the importance of including a particular institution or practice in a network to attract employers and patients, rather than the intrinsic value of the program. And the largest payer, Medicare, is constrained by statute from taking more than experimental steps to explore payment change. This web of unaligned and conflicting payment arrangements does not send any reliable signal to healthcare professionals and institutions that might lead to fundamental reengineering of care.
Prerequisites to Payment Reform in Orthopaedics
While a number of innovative approaches to payment and benefit design are now under discussion, there are several preconditions to broad adoption of these models. Purchasers, plans, and patients are understandably concerned about the potential erosion of clinical quality under any of the models presented in this review. As a result, advocates understand new payment and incentive models require a flow of relevant information to support proposed innovations. We cannot pay for outcomes if we do not measure outcomes. We cannot reward efficiency if we fail to measure the total cost of care across a well-defined episode. We cannot ask consumers to favor high-performing doctors with their business if we are unable to disclose understandable and relevant quality and cost data for the community of providers. As a result, purchasers and policymakers are keenly interested in the development of a reliable and complete data infrastructure. This is the first prerequisite to payment reform in orthopaedics.
The infrastructure to support effective payment has several parts. We will need professional societies to define practice guidelines that can be mapped to quality measures and support programs like ProvenCare. Those societies should also develop appropriateness criteria for both treatment selection and use of particular implants that can be used to define measures of overuse and resource efficiency. Comparative effectiveness research (CER) can provide information to support such guidelines and appropriateness criteria, and a rich data infrastructure will continuously infuse CER with fresh observational data from community practice. Finally, clinical outcome registries can allow us to measure long-term and patientreported outcomes [46] .
In 2009, multiple stakeholders in California undertook a collaborative to establish the California Joint Replacement Registry (CJRR), a voluntary, statewide registry to track outcomes of patients with joint arthroplasty that aims to capture data on patient preoperative characteristics, prosthetic devices, and patient outcomes, including revision procedures and patient assessments of pain and function [20] . Of particular interest to collaborators in the CJRR is the ability to capture patient-reported outcome measures (PROMs) through longitudinal assessment of patientreported hip/knee function and satisfaction. PROMs in joint registries have already been successfully implemented in the United Kingdom, Sweden, and New Zealand and are providing clinicians, patients, and payers with more sophisticated information on surgical outcomes. For example, data from the New Zealand Joint Registry where revision rate is published along with PROMs (Oxford knee scores) suggest revision rate alone is much less sensitive than a PROM for clinical failure. Therefore, registries not incorporating PROMs could be prone to overestimate the success rate of TKAs [33] .
A second prerequisite to the execution of the financial incentive models presented in this review is the development of new business structures that share risk and responsibility among collaborating clinicians. Bundled payments, accountable-care organizations, and value-based payments will all tie payment to outcomes across a continuum and performance of an array of evidence-based care practices. Execution of these practices and monitoring of long-term outcomes require organizational integration and management authority. Distribution of shared savings and incentive payments across the care team requires new contractual forms.
A final prerequisite to the execution of payment reform in orthopaedics is a retooling of patient expectations. Patients need to understand quality-or cost-blind choices aggravate our national crisis in healthcare affordability and access. Choosing a hospital that charges $80,000 over one that charges $22,000 for a procedure with comparable outcomes sends the wrong signal to the health community and squanders dollars that could be used for wages, improved benefits, or coverage of uninsured Americans. Choosing a hospital that is unaware of its outcomes and of how its patients experience their care or invests little in understanding and implementing best practices rewards mediocrity in our healthcare system. Purchasers, health plans, patients, policy makers, and providers will need to collaborate to build a new system for orthopaedic care that is accountable for outcomes and affordable for all who need it.
Discussion
Enhancing the value of healthcare services is a major goal of healthcare reform. Faced with a shifting landscape of healthcare regulation and payment, providers are increasingly interested in better understanding and navigating the various incentive schemes. In this review, we reviewed and discussed (1) physician-and (2) patient-oriented financial incentive models being implemented to improve value in orthopaedics; (2) key challenges to payment reform in orthopaedics; and (3) prerequisites to implementing valuebased healthcare practices in orthopaedics.
The literature and our specific review are subject to a number of limitations. First, we searched the MEDLINE database for hospitals and healthcare systems implementing various payment models in orthopaedics. Healthcare economics and administration topics are less robustly reported in the primary literature; thus, we likely failed to fully capture literature on implementation efforts for various payment and incentive models within orthopaedics. Second, this was not a systematic review of the literature and we used limited search terms that likely constrained the number of articles we were able to review. Third, for additional sources of information, we used Google as a search engine based on the authors' and contacted experts' knowledge of financial models under implementation in orthopaedics. While this represents a broad base of expertise in the field, certain programs or payment schemes may have been omitted.
A major finding from our review of the available literature is that, even though a number of financial incentive models are being implemented in orthopaedics, there is a dearth of primary literature reporting on the implementation, suitability, or applicability of these programs. Greater emphasis should be placed on reporting the results of various payment programs within orthopaedics. P4P appears to be the most widely investigated payment model within orthopaedics. Despite the engagement of P4P within orthopaedics, P4P measures have been unable to generate value-driven practices in orthopaedics. Why has P4P had such little effect on quality generally and on orthopaedic services specifically? In most P4P programs to date, the proportion of total physician compensation tied to quality performance has been in the 1% to 3% range, and many argue 10% to 20% of payment must be linked to quality to trigger changes in clinical practice [7] . Why have payers taken such a cautious approach to tying payment to quality? Physician leaders have argued measures are not reliable enough to discern superior performance and should not account for a high proportion of payment [27] , and payers have generally acquiesced. Orthopaedic patients typically represent a variety of payment programs (government payer/Medicare [32%], managed-care plans [30%], private pay [21%]), and a major proportion are enrolled in the Medicare program [2] , which does not provide for any P4P rewards in the traditional fee-forservice program, so the occasional private sector experiment has little effect on overall practice patterns, especially since a single private payer is unlikely to account for a substantial portion of a surgeon's income. Similarly, why has bundled payment fallen short of wide-scale adoption and substantial cost savings? Several providers offering bundled payment for orthopaedic procedures report low interest by commercial health plans in entering into such contracts with provider systems. Payers express concern that bundled payments require one-off negotiations with selected providers and deviate from common contracting models already in place across their large networks. Payers are also concerned that, while bundles may increase the incentives for managing resources efficiently, they may also lead to reduced provider transparency and have little effect on the number of procedures performed.
Purchasers of healthcare services, such as large employers, have greater interest in the episode payment concept but have little ability to design or implement these models without administrative help from health plans.
While providers have traditionally been the focus of reform measures, new programs are demonstrating a marked interest in targeting the healthcare consumer. We reviewed several patient-focused financial incentive models. Patientoriented incentive models represent permutations of behavioral economic principles geared at directing consumer behavior toward more value-driven practices. Value in this perspective refers to the right care to the right patient at the right time for the right price [42] . As foreshadowed by the Oregon collaborative, orthopaedic surgeons will be increasingly called on to prove the value of certain interventions for each patient. To this end, there needs to be a greater emphasis on CER in orthopaedics. CER provides the platform to compare interventions and determine which groups of patients most benefit from particular interventions or procedures [31] .
Our review of various incentive models suggests no model has shown superiority in achieving large-scale value-based healthcare practices. Further, healthcare measures that have demonstrated favorable results on a small scale are not being transitioned to larger-scale implementation. We identified two major challenges to healthcare reform in orthopaedics: (1) no incentive program has yet shown an ability to bend the cost curve or drive substantial quality gains and (2) the current interrelation of healthcare systems and payments hampers implementation of largescale or broad-sweeping reform measures. There is no easy solution to overcoming these challenges. Value assessments are inevitably complicated by a myriad of contending stakeholder interests. Reform in healthcare and orthopaedics will require a better alignment of stakeholder incentives [62] . As the system undergoes reform, existing models become less profitable while profit opportunities are created through other avenues [23] . Reform tactics must encourage active stakeholder participation in achieving cost and quality goals.
While looking to overcome these challenges, certain prerequisites need to be operationalized to facilitate effective reform in orthopaedics: (1) reliable and complete data infrastructure; (2) new business structures for cost sharing; and (3) a retooling of patient expectations. These prerequisites are tractable, and as already presented, attempts are currently underway to put them into practice. Leadership within orthopaedics will be needed as reformers navigate our healthcare system through these challenges and prerequisites.
There are a number of physician-and patient-oriented payment models in various stages of implementation in orthopaedics. There is insufficient literature reporting on the implementation of these models. A synthesis of the available data suggests no single approach will prove effective at achieving purchaser goals. There are major challenges to achieving value-driven healthcare practices, but a critical first step to overcoming these challenges is to engage and align the financial incentives of stakeholders. Success at limiting cost growth and improving quality will require new collaborations among healthcare stakeholders, leadership from orthopaedics professional societies, improved data collection and reporting, and messages to patients about appropriate expectations of orthopaedic care. Payment to providers should be aligned with patient information and incentives to increase the likelihood of consistent cost-and quality-conscious behaviors. Perioperative Care: Discontinuation of Prophylactic Antibiotics (Non-Cardiac Procedures) 23 Perioperative Care: Venous Thromboembolism Prophylaxis (When Indicated in ALL Patients) 
